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Abstract

Using the 28 nm complementary metal-oxide semiconductor (CMOS) process, a multi-loop low drop-out voltage (LDO) regulator

circuit was designed for use in a wireless power transmission receiver integrated circuit. The LDO regulator uses two differential error
amplifiers to provide a stable output voltage to the load with a common source P-channel MOS circuit between the two amplifiers
to improve the voltage variation rate (line regulation). The LDO regulator produces an output voltage of 1.2 V from an input voltage

range of 1.3~2.1 V and voltage variation rate of 5.88 mV/V. The output voltage variation rate according to the load current change

(load regulation) was 3.3367 mV/mA, and a PSRR of —42 dB was obtained.
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Fig. 1. Schematic of the multi-loop low-dropout voltage regulator with a common-source PMOS.
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Fig. 2. Multi-loop LDO regulator block diagram.
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Table 1. Performance comparison with previous works.

Ref. [3] Ref. [5] This work

Line
regulation 8.41 68.41 5.88
(mV/V)

Load
regulation 5426 3.555 3.3367
(mV/mA)
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Fig. 7. Layout of the proposed LDO regulator by using
28-nm CMOS process.

o]t
mz &
& =M e A4 28-nm CMOS 574 < oldst] A
A HFE s S8l 3% &2 PMOS 327t =9E o
o

% FX LDO #ZdolEHE Algtste] AA s AlQtst
LDO #=delHe 48 A 1.3~2.1 VoA 588 mV/Ve]

Mdd At MEES 2e ts FZ AP e olH

©] PSRR §4< 43 Sltk 71%‘3% %‘M 0E ¢
T} vjwste] AQkE LDOE FAE Ay WEE, F3
WEE, PSRR 545 7=tk

3% Lo A= Fab out® LDO #lEd o8 & AA)

Z7gsto] AlEdold ZAAe vl g F4E Agolth

References

[1] T. Y. Man, K. N. Leung, C. Y. Leung, P. K. T. Mok,
and M. Chan., "Development of single-transistor-control
LDO based on flipped voltage follower for SoC," IEEE
Transactions on Circuits and Systems 1. Regular Papers,
vol. 55, no. 5, pp. 1392-1401, May 2008.

[2] J. Guo, K. N. Leung, "A 6-uW chip-area-efficient output-
capacitorless LDO in 90-nm CMOS technology," [EEE
Journal of Solid-State Circuits, vol. 45, no. 9, pp.
1896-1905, Sep. 2010.

[3] Y. Lu, Y. Wang, Q. Pan, W. H. Ki, and C. P. Yue, "A
fully-integrated low-dropout regulator with full-spectrum
power supply rejection," [EEE Transactions on Circuits
and Systems I: Regular Papers, vol. 62, no. 3, pp. 707-
716, Mar. 2015.

[4] S. H. Pakala, M. Manda, P. R. Surkanti, A. Garimella,
and P. M. Furth, "Voltage buffer compensation using
flipped voltage follower in a two-stage CMOS op- amp,"
in 2015 IEEE 58th International Midwest Symposium on
Circuits and Systems(MWSCAS), Fort Collins, CO, Aug.
2015, pp. 1-4.

[5] M. Manda, S. H. Pakala, and P. M. Furth, "A multi-loop
low-dropout FVF voltage regulator with enhanced load
regulation," in 2017 IEEE 60th International Midwest
Symposium on Circuits and Systems(MWSCAS), Boston,
MA, Aug. 2017, pp. 9-12.

303



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 33, no. 4, April. 2022.

& 8 A (A EaAAE
https://orcid.org/0000-0001-6343-690X

\ 2021 2€: A gy AxF e (38}
-
K\ 4 2021 39 ~&A: st AAbyst
N7 BRI

- [Z ZA20H MMIC/RFSoC A7), 44
944 N2d 44 5

A4 9 & Y st/
https://orcid.org/0000-0001-9752-1344
2005\ 29: 7 |t ota Aokt (e
AAh
20129 8¢ A3y M 935}
(D
20093 99 ~20149 29: AAEE
| AT AEdrd
20149 38 ~&A: st 2ARSHE

iy
o

(
A 2E) A, FRE AR 2F A

304

A s/l

https://orcid.org/0000-0002-0837-3835

198413 29 g ShaL A Abg-shat (8
}\]—)

1986 29: gl et A3 (33
A4

1992 39: U Shizuoka th3t A3t

/,T 3 (F3HA

1992'3 49 ~1996'3 29: & NEC vlo] 2

B YUERYAATA FIATY

19963 39 ~AA: Bty AR w5

[F ZAE0H MMIC/RFSoCHA, 23150 S5 F93,
[oTA| =8 A7



